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Occupational Segregation and the Gender Wage Gap
The 1963 report of the President's Commission on the Status of Women states: "The difference in occupational distribution of men and women is largely responsible for the fact that in 1961, the earnings of women working full time averaged only about 60 percent of those of men working full time."
The formal barriers that characterized much of the labor market for women in the 1960s have long gone. Colleges and universities are no longer permitted to artificially restrict women's entry to educational programs, Black women are as entitled to access to education and jobs as White women, and the days when employers were able to openly advertise a job just for women, or just for men, are a distant memory. Women are astronauts, Supreme Court justices, wind turbine engineers, four-star generals, university presidents, and a female economist is Chairperson of the Board of Governors of the US Federal Reserve System, the first central bank in an OECD country to be headed by a woman. Almost every second worker is a woman. Yet even though women have undoubtedly advanced toward economic equality during the last fifty years, women's median annual earnings for full-time work are still only 76.5 percent of men's, and marked differences in the occupational distribution of men and women continue to characterize the labor market. The Great Recession of 2007 to 2009, with its differential impact on women's and men's job loss and unemployment, provided a vivid illustration of the continued weight of gender segregation in employment. According to the Carl D. Perkins Vocational and Technical Education Act of 2006 (Perkins IV) and the Workforce Investment Act of 1998 (WIA), the term "nontraditional fields" means occupations or fields of work for which individuals of one gender comprise less than 25 percent of individuals employed in each such occupation or field of work. In 2012, nontraditional occupations for women employed only six percent of all women, but 44 percent of all men. The same imbalance holds for occupations that are nontraditional for men; these employ only 5 percent of men, but 40 percent of women (Hegewisch and Matite 2013) . Gender segregation is also substantial in terms of the broad sectors where men and women work: three in four workers in education and health services are women, nine in ten workers in the construction industry and seven in ten workers in manufacturing are men (U.S. Bureau of Labor Statistics 2013). This paper begins by reviewing trends in occupational segregation during the past several decades, showing that after significant change during the 1980s and early 1990s, further progress in occupational integration has stalled across the board during the last decade for women and men with different levels of education, in different race/ethnic groups, and in different age cohorts. Just as there has been no progress in occupational integration during the 2000s, there has been no further progress towards equal pay, with the two trends showing an inverse relationship over time (as job segregation declined, equal pay increased). While this paper finds a clear wage penalty for work in predominantly female occupations, for both women and men, it also finds that this earnings penalty differs significantly between highly skilled and other occupations. The paper ends with a discussion of possible explanations of these findings and recommendations for policy change.
Historical Trends in the Gender Composition of Individual Occupations
Since the publication in 1963 of the report of the President's Commission on the Status of Women, the American workforce and American families have changed dramatically. In 1963, women were one third of all workers, the majority of women were not in the labor force, marriageand certainly motherhoodmeant an exit from paid work for women who could afford to do so, and women were less likely than men to have post-secondary education. With the passage of the Equal Pay Act of 1963 and Title VII of the Civil Rights Act of 1964, outright discrimination in pay and employment more generally became illegal, while Title IX of the Education Amendments of 1972 prohibited sex discrimination in any education program or activity at institutions receiving Federal financial assistance. In the decades that followed women made huge strides. By 1978 women earned the majority of Associate's Degrees, and by 1982, the majority of Bachelor's Degrees. 1 The labor force participation rate for mothers of children aged three years or younger (60.9 percent in 2011) is higher now than the labor force participation rate for all women in 1970 (43.3 percent; U.S. Department of Labor 2013 Tables 2,7). Among workers aged 18 to 65 years, the gap in female and male participation rates roughly halved every twenty years, from 49 percentage points in 1960, to 27 percentage points in 1980 and 13 percentage points in 2000; in 2010 it remained relatively stable, falling only to 11.7 percent. 2
In 1960, only 15 percent of managers were female; 40 years later, women are 38 percent of those in management jobs, and a higher proportion of women than men work in managerial and professional occupations (41.2 percent compared with 34.4 percent; U.S. Department of Labor BLS 2013). Women's share of lawyers increased from 4 percent in 1972 to 32 percent in 2012; for physicians and surgeons, from 10 to 34 percent, and for pharmacists from 28 to 54 percent ( Figure 1 ). Women were fewer than 10 percent of accounting majors at universities in the 1960s,; by the mid 1980s they were the majority of graduates in the field, and now women are more than 60 percent of 'accountants and auditors.' While racial and ethnic disparities continue to be characteristic of the labor market, women of color have also seen significant improvement in job opportunities. In 1960, more than 40 percent of Black women were employed in just two occupations -'personal service' and 'housekeepers, maids, butlers, stewards and lodging quarter cleaners,' and one in five Hispanic women worked in just two occupations in manufacturing -'Machine operators, not elsewhere classified (n.e.c.)' and 'Other precision, apparel and fabric workers.' 3 Forty years later, more than one third of Black women (34 percent) and one quarter of Hispanic women (25 percent) work in 'management, professional and related occupations.' 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 Yet while women have fanned out into many new fields in management and professional occupations, their comparative concentration in healthcare, care work, and education and their underrepresentation in craft and technical occupations has not changed. In 2011, more than one in five women (22 percent) worked in 'health care and social assistance'. One in seven women (13.5 percent), but only one in twenty men (5.5 percent), worked in educational services. 4 The largest occupations for womensecretaries, teachers, nurses and 'nursing, psychiatric, and home health aides'are each at least 80 percent female (Hegewisch and Matite 2013) . There has been remarkably little change in the gender balance of some of the most common occupations for either women or men during the last forty years. Women were more than nine in ten pre-school and kindergarten teachers, hair dressers and cosmetologists, and dental hygienists in 1972, and they are more than nine in ten now. Men's share of nursing has quadrupled since 1972, but nine in ten nurses are still women. Carpentry, one of largest occupations for men, has always been at least 97 percent male ( Figure 1 ). Yet, as shown in Figure 1 , several not already mentioned common occupations, such as mail carriers and photographers, have become integrated or become more heavily female, e.g. bus drivers, in the earlier years and then remained about 50-50.
Change in the gender composition of occupations is of course not linear and can run in any direction. As can be seen in Figure 1 above, some occupations have seen considerable change in their gender composition over time, others hardly any change at all, and others, such as the occupation of computer programmer, saw an increase, followed by a decline in women's share of the job. In the early 1970s, when computing was still in its relative infancy, women's share of the profession was considerably higher than their share of other professional occupations, and for the next two decades, the share of women in computer programming steadily increased, up to more than one-third of workers in the occupation. Yet beginning in the early 1990s women's share of this occupation began to decline, and by 2007, computer programming once again had become a nontraditional occupation for women, with women accounting for fewer than one in four workers in that occupation. Computing occupations together account for half of all Science, Technology, Engineering, and Mathematics (STEM) related occupations; women are only 27 percent of all computing workers (Landivar 2013) .
Trends in Occupational Segregation
Highlighting change in individual occupations provides a somewhat arbitrary snapshot of change in the gender composition of occupations. A more comprehensive analysis of occupational segregation is provided by constructing the Index of Occupational Dissimilarity. The index, based on a methodology developed by Duncan and Duncan (1955) to measure racial segregation in neighborhoods, compares the share of women in each individual occupation to the share of women in the labor force overall and then calculates how many women (or men) would have to change occupations to get to a state where each individual occupation had the same gender distribution as the economy overall; occupations are weighted by their share of the overall workforce (see Blau and Hendricks 1979) . A value of 1 of the index would suggest that an occupation is completely segregated, and a value of 0, that an occupation has the same gender balance as total employment. Figure 2 below is based on data for 389 occupations covering the entire civilian labor force and uses a crosswalk developed by Meyer and Osborne (2005) to compare occupations over time based on the 1990 occupational reclassification. Generating occupational crosswalks across years and changing definitions provides a broader analysis of occupational segregation than is available in any one year (in 2012, the U.S. Bureau of Labor Statistics listed more than 500 occupations). Research has variously found that gender segregation is more marked the more detailed the classifications of occupations are (see for example Bayard, Hellerstein, Neumark, and Troske, 2003; Bellas and Coventry, 2001; Brummund, Liu 2013; and Groshen, 1991) and hence, if anything, the following analysis may underestimate actual levels of segregation (since to ensure data compatibility across years, a number of occupations had to be combined, reducing the level of detail). Data are shown for all workers, as well as separately for workers with at least a Bachelor's Degree and for workers with less than a Bachelor's Degree, all aged 25-64. The index suggests a substantial decline in occupational segregation over time for all workers. Between 1972 and 2011, the index fell from close to 0.68 in 1972 to 0.50 in 2011, a substantial change, yet still very far from gender integration. According to this measure of occupational segregation, in 2011 half of women or men would still have to change occupations for there to be true gender parity across occupations.
The index also shows marked differences in the extent of change among different decades. The decline in the index was strongest during the 1980s, change was more moderate during the 1990s, and there was virtually no further improvement towards integration during the 2000s (Figure 2 ).
Figure 2. The Index of Occupational Dissimilarity, 1972 -2011
Notes: The analysis is restricted to the civilian labor force, and to workers aged 25 to 64. Occupations are consistently classified according to 1990 Census occupational classifications. Source: Authors' compilations based on the Current Population Survey, March/Annual Social and Economic Supplement (ASEC), as provided by King et al., (2010) .
A change in the value of the index can reflect a change in the gender composition of individual occupations or a change in the labor force's mix of more and less integrated occupations among all occupations (Blau and Hendricks 1979) . Holding everything else constant, the index will decline when more women move into occupations where they are underrepresented, such as in construction (called the 'composition' effect by Blau and Hendricks), but also when the share of occupations where they are underrepresented, such as construction worker, declines as a proportion of all workers (called the 'mix' effect). Estimating the contribution of the composition and the mix effects separately 5 finds that the composition effect was negative in each of the four decades, albeit to a declining extent; that is, in each of the four decades, on balance individual occupations have become more gender integrated. Other things held equal, a negative value for the composition effect leads to a decline in the value of the index. However, the composition effect has become much weaker over time and has become almost zero during the 2000s. The mix effect, on the other hand, was positive in each of the decades as less integrated occupations (such as nursing and other healthcare occupations) have seen particularly strong growth (Hegewisch and Liepmann 2013) , and this faster growth of more segregated occupations would have raised the index, had the increased integration of many individual occupations not been occuring simultaneously. 5 The analysis follows the methods developed by Blau and Hendricks (1979) . Figure 2 also shows that while there has been a move towards greater gender integration across all major levels of educational attainment, women and men with at least a four-year college degree are considerably more likely to work in more integrated occupations than women and men with lower levels of education . There has been much less change towards gender integration for workers with Associate's Degrees than for workers with Bachelor's Degrees, a trend also noted in earlier studies (Cotter, Hermsen and Vannemann 2004; Jacobs 2003) . In 1970, the index for men and women with Associate's Degrees was 0.64, at that time a lower (more integrated) level than for workers with Bachelor's Degrees (0.71). By 2010, the index for the former had fallen only to 0.59, while the index for the latter had fallen to 0.44. 6 Nevertheless, overall the trends have been similar during the last few decades: further movement towards greater integration stalled from the late 1990s onwards. As Jacobs (2003) noted, the stalling in occupational integration for college-educated persons followed change in the gender composition of college majors which, after a 20-year trend towards greater integration that began in the early 1960s, slowed markedly during the late 1980s and came to a complete stop in the 1990s.
Occupational Segregation by Race and Gender
The movement towards greater gender integration, followed by a slowdown in further change, is also clearly discernible for women and men of each of the largest racial/ethnic groups. Figure 3 below shows the index for women and men within each broad racial/ethnic group. Hispanic men and women are the least likely to work in the same occupations, Asian American men and women, the most likely. The differences among groups closely correlate to differences in gender integration for persons with different levels of education. Asian Americans are the racial/ethnic group most likely to have a four-year college degree, Hispanics, least likely. Gender segregation between Black female and male workers was considerably higher than among White female and male workers during the first two decades, but the indices of gender segregation have converged for these two racial groups during the most recent decade. Overall, occupational segregation by gender is much stronger than occupational segregation by race. Women are more likely to work in occupations with other women, irrespective of their race, than they are to work with men of their own race or ethnicity. That said, segregation by race and ethnicity is still considerable. For example, the value of the Index of Segregation between all Black and White women was 0.28; between Hispanic and White women and between Asian American and White women it was 0.30 (Hegewisch and Liepmann 2013) . . Alonso-Villar and del Río (2012), in their more detailed analysis of Black women's experience of occupational segregation, note that highly-educated Black women are less likely than highly educated White women to work in the most highly-paid occupations, such as actuaries, veterinarians, or lawyers. Browne and Askew (2005) do not analyze occupational segregation but find that earnings disparities between Latina and White women college graduates grew during the 1990s and into the early 2000s. Cotter, Hermsen and Vannemann (2004) , who also include an examination of racial and ethnic occupational segregation among men, find that the level of occupational segregation between White men and men of other racial/ethnic groups is larger than it is for White women compared to women of other racial/ethnic groups, a compounding of advantage for White men compared to all other groups, male or female. 75 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 Index of Dissimilarity Whites, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanics
Occupational Segregation and Different Generations of Women
Another way of looking at change over time is to focus on the experience of different cohorts of women. Figure 4 below shows the value of the Index at ages 25, 45 and 65 for five different cohorts of women and men. 7 Progressively, at age 25 each new generation found the labor market less segregated than it was for the preceding generation, suggesting a reasonably strong effect of progress from cohort to cohort at early labor market entry. The intergenerational drop in occupational segregation was particularly marked between the Late and Early Boomers at age 25, but for the last cohort to reach age 25, Generation Y, the decrease in occupational segregation compared to Generation X women at 25 was very small. The older cohorts also experienced a drop in occupational segregation during their lifetimes. The data shown compare the occupational segregation only for men and women within each cohort and thus suggest that desegregation was not due solely to younger women moving out of female-dominated occupations, but also to occupational change during the lifetimes of each cohort. The Silent Generation experienced the most consistent drops in segregation over their lifetimes. The Early Boomer generation experienced the largest drop in occupational segregation at age 45 relative to the earlier cohort, the Silent Generation, as well as a large decline in occupational segregation at age 45 compared with their experiences at age 25. Yet by the time Early Boomers reached age 65 in the 2000's and 2010's, the measure of occupational segregation within the cohort had increased. Likewise, Generation X women, reaching their mid-forties mainly in the 2010's, saw an increase, rather than a decrease, in occupational segregation between ages 25 and 45. The Early Boomer, the Late Boomer, and Generation X all saw an increase in occupational segregation in the 2000's and 2010's , suggesting a strong effect of this time period on virtually all cohorts. Blau, Brummund, and Liu (2013) have also extended the analysis of occupational gender segregation into the most recently completed decade, examining change from 1970 to 2009. While the analysis in this paper is based on the standard occupational classification system of 1990 and uses the Current Population Survey, Blau, Brummund, and Liu construct a crosswalk based on the most recent occupational reclassification from 2000 and use the Decennial Census and the American Community Survey. While the results are thus not strictly comparable, they find broadly similar trends, although they find a small further trend towards occupational integration during the last decade, while the analysis reported in this paper finds no further progress. Blau, Brummund, and Liu compare trends for different cohorts of women by adopting decennial birth cohorts and suggest that the decline in occupational segregation experienced by older women in older cohorts may be due primarily to the labor market entry of better educated and trained younger women more likely than the previous cohort to enter previously male occupations. Yet, as we suggest above, our cohort analysis indicates that change towards greater occupational integration also occurred as a result of women of older cohorts making career changes during their working lives. While each younger cohort of women has had higher educational attainment at age 25 than the preceding cohort, many women returned to education later in life, and the educational profile of Baby Boomers does not differ dramatically from that of the subsequent generations. 8 Rose and Hartmann (2004) Silent Generation (1930) (1931) (1932) (1933) (1934) (1935) (1936) (1937) (1938) (1939) (1940) (1941) (1942) (1943) (1944) (1945) Early Boomers (1946) (1947) (1948) (1949) (1950) (1951) (1952) (1953) (1954) (1955) Late Boomers (1956) (1957) (1958) (1959) (1960) (1961) (1962) (1963) (1964) Generation X (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) Genration Y (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) across a 15-year period (from 1983 to 1998), find that close to 60 percent of firmly-attached workers (with work experience in each of the 15 years) consistently worked in one of six major gender-typed occupational groupings and that among the men and women who did not change groupings, gender segregation was very pronounced. Yet more than 40 percent of workers did change their grouping. A more thorough investigation of the role of factors such as job change due to further training and education and the weight of 'occupational mix' compared to 'compositional' factors in accounting for change within cohorts lies outside the scope of this paper.
Earnings and Occupational Segregation
Research suggests that occupational segregation is a major contributor to the gender wage gap (see for example Blau and Kahn 2007; England, Hermsen, and Cotter 2000; Jacobs and Steinberg 1990; Treimann and Hartmann 1981) . Concomitantly, the decline in occupational segregation was a major contributing factor to women's increased real earnings during the last decades. Hsieh et al. (2013) estimate that between 1960 and 2008 approximately 60 percent of real wage growth for Black women, 40 percent for White women, and 45 percent for Black men can be attributed to falling levels of occupational segregation; during the same time they estimate a real wage decline of 5 percent for White men as a result of the change in the gender composition of occupations.
A look at the change in occupational segregation and in the gender earnings ratio on the same graph suggests that the two trends are inversely correlated ( Figure 5 below) . During the 1980s, when the decline in occupational segregation was strongest, women's earnings relative to men's saw the greatest improvement. During the 1990s, when the trend towards occupational integration slowed down, so did further improvements in the gender earnings ratio, and when occupational integration stagnated during the 2000s, likewise, there was little further improvement in the gender earnings ratio. Table 16 To investigate the relationship between earnings and occupations in more detail, following Rose and Hartmann (2004) and Hegewisch, Liepmann, Hayes and Hartmann (2010) , occupations were divided into nine different categories, using three broad groups to indicate the gender composition of occupations-'predominantly female' occupations, where women were at least 75 percent of workers; 'integrated occupations,' where women were fewer than 75 percent but more than 25 percent of workers; and 'predominantly male' occupations, where women were fewer than 25 percent of workers, and then subdividing each of these into three broad levels of education and skill requirements-'high skill', requiring at least a four-year college degree; 'medium skill,' requiring at least some college education, moderate or long-term on-the-job training, a postsecondary vocational award or an Associate's Degree; and 'low skill,' requiring a high school education or less and no or only short-term on-the-job training. 9 It 9 The three groups combine data from the Bureau of Labor Statistics' assessment of education and training requirements with an analysis of the actual educational profile of workers in an occupation; all apprenticeable occupations were classified as medium skilled. For more detailed discussion of the methodology, see Hegewisch, Liepmann, Hayes, and Hartmann 2010. 
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Weekly earnings ratio should be noted that the medium skill level includes a considerable range of skills and educational attainment, ranging from just some college or certification to an Associate's Degree. Taking a simple measure, for example subdividing occupations between those that require Associate's Degrees and others would inadvertently introduce gender bias. Women are the majority of those with Associate's Degrees, and female-dominated sectors such as health care and social assistance tend to be more focused on formal certification and qualifications than male-dominated sectors such as construction. While apprenticeships can be considered equivalent to Associate's Degrees (and, indeed, in trades such as electrician, more akin to a Bachelor's Degree in terms of years of training required), the share of apprenticed workers in construction has fallen to well under 20 percent, with many workers primarily learning on the job without formal benchmarks of skill attainment.
Hegewisch et al (2010) analyze median weekly earnings for workers working full-time, year round in each of these nine groups and find clear earnings differences at each skill level, with predominantly female occupations having the lowest earnings and predominantly male occupations, the highest. The present analysis conducts the earnings analysis separately for women and men because the gender earnings gap within occupations is well-documented: of the more than 100 occupations with sufficient numbers of women and men to estimate a gender earnings ratio, in fewer than five occupations are women's median weekly earnings higher than men's (Hegewisch and Matite 2013) . To capture differences in earnings due to differences in the numbers of hours worked, 10 data are estimated on a median hourly basis. As Rose and Hartmann (2004) found in their analysis, average hours worked differ significantly between men and women in male-and female-dominated occupations, with both women and men on average working more hours in predominantly male occupations than workers in predominantly female occupations. Table 1 below presents data on median hourly earnings for predominantly female, integrated, and predominantly male occupations for women and men in each of the major occupational skill groups. With one exception, it shows that irrespective of skill level or gender composition, men have higher median hourly earnings than women; the exception is for the highly-skilled female-dominated occupations, where women's hourly earnings are estimated at 101 percent of men's hourly earnings within these occupations, a fact at least partly reflecting women's likely greater seniority.
The analysis also suggests that there is a clear penalty for working in female-dominated occupations, with women in each of the three broad skill categories earning less in female-dominated occupations than in integrated or male-dominated occupations. Men also suffer a wage penalty for working in femaledominated occupations compared to what they could earn in male-dominated or integrated ocupations at the same skill level. The earnings penalty for working in predominantly female compared to predominantly male occupations is proportionately highest for both women and men working in occupations that require at least a fouryear college or university degree (Figure 6 below) . Women in highly-skilled predominantly female occupations make only 71 percent of median hourly earnings of women who work in highly-skilled maledominated occupations, almost $10 less per hour (and $12 less per hour than men working in highlyskilled male-dominated occupations, as shown in Table 1 ). The penalty for working in female-dominated occupations at lower skill levels is less stark, but for women in low skill jobs is still greater than 10 percent, and close to 10 percent of median hourly earnings in medium skill jobs. The return to education and skills has changed significantly during the last fifty years, becoming more polarized between lowwage and high-wage jobs. Men with lower levels of educational attainment have seen real wages stagnate, if not fall, in response to the decline in unionization and other factors; the only group of men who have seen a sustained increase in real earnings since the mid-1980s are men with at least a four-year college degree (Levy and Temin 2007) . It is at the highest level of skill, that women stand to gain the most from moving from female-dominated to male-dominated jobs, particularly if they could get equal pay in these jobs and earn what men do. As 
Figure 6: Median Hourly Earnings in Predominantly Female Occupations as Percent of Median Hourly Earnings in Predominantly Male Occupations by Broad Skill Level, for Women and Men, 2010
Notes and Sources: See Table 1 As discussed above, hours of work are an important differentiator between predominantly female and predominantly male occupations, with predominantly male jobs often involving longer hours and the opportunity to earn overtime pay. While this may partly be a reflection of preferences informed by the gendered division of unpaid care and family work, recent research on the retail and leisure industry suggests that many women would prefer to work more hours, but also that the lack of predictability of hours of work is an increasing problem for both men and women (Lambert and Henly 2012) . At the same time, the emphasis on long hours in male-dominated occupations may act as a barrier to women's entry into these occupations, creating a chicken and egg situation where the emphasis on long hours may act as a disincentive to many women with caregiving responsibilities, while at the same time the lack of policies to allow flexible work provides them with little incentive to enter. Table 1 also shows that earnings, across the board, are low for women in the lowest-skilled occupations.
In the low-skill female-dominated occupations, for a work year of 2080 hours, women would earn $6,950 more if they earned the same hourly wage as men in those occupations. For the low-skill integrated jobs, women would earn $5,990 more per full-time year if they earned men's hourly wages in those occupations, and in the low-skill male-dominated jobs, equal pay would also bring women $5,990 more per full-time year. Wage differences of this magnitude are enough to make the difference between abovepoverty and below-poverty family living standards. These least-skilled occupations include female-93% 85% 66% 88% 91% 71%
Low skill Medium skill High skill
Men Women dominated occupations such as 'personal care aides,' 'home health aides,' and 'nursing assistants,' occupations predicted to see high levels of growth (U.S. Bureau of Labor Statistics 2013c).
Even at higher skill levels, the data in Table 1 suggest that women would benefit from earning equal pay with men in virtually all groups of occupations. In medium skill occupations, equal pay for women for a full-time work year would bring them an additional $3,555 per year in predominantly female occupations, $6,990 more per year in the predominantly male occupations, and the largest gain, $9,380, in the integrated occupations. In the high skill occupations, women would gain $5,015 per year by earning equal pay with men in the male dominated occupations and a whopping $17,451 additional per year from equal pay in the high-skill integrated occupations. In the female-dominated occupations, men would gain $395 per year if they earned the same as women.
Discussion and Conclusions
The literature reviewed and the data analyzed for this paper show that occupational gender segregation remains a major feature of the labor market and that trends towards integration of occupations have stalled in the last decade for women and men of different generations, across different levels of educational attainment, and for all of the largest racial and ethnic groups. The data further suggest that change across time in the gender earnings ratio is inversely related to change in occupational segregation the gender earnings ratio improved most strongly when occupational segregation fell most strongly, and it no longer improved when there was no further change in the level of occupational segregation. The analysis also shows that at at each major level of education and skills, women, as well as men, face a wage penalty for working in female-dominated occupations. This relationship suggests that occupational segregation should continue to be a target of any policy efforts designed to tackle the wage gap, whether such policies focus on encouraging women's movement into better-paid integrated or male-dominated occupations, or whether they are focused on improving earnings in female-dominated occupations, or both.
Indeed the relatively low pay of female-dominated jobs at all skill levels compared with gender integrated and male-dominated jobs at comparable skill levels suggests that comparable worth (also called pay equity) is a needed strategy for improving pay in female-dominated jobs. A comparable worth strategy calls for evaluating jobs and their pay levels to test whether female-dominated jobs earn less than maledominated jobs that are comparable in terms of skill, effort, responsibility, and working conditions considered together, and then, if such discrimnation in pay is found, to increase the wages of the femaledominated jobs. Nearly half the states have analyzed jobs in their civil services for pay bias and approved changes in pay as a result of studies conducted (Hartmann and Aaronson 1994) . Less is known about whether private employers may also be undertaking studies and redressing pay inequities. Because many federal courts have held that this type of pay inequity is not covered by Title VII, fewer legal cases are coming forward making the argument that such pay inequity is wage discrimination. The proposed Fair Pay Act has been introduced in Congress many times; it would clarrify that the pay discrimination in female-dominated jobs compared to male-dominated jobs of equal value is indeed wage disrimination.
Although some observers believe that the lowest-wage jobs are not likely to gain from comparable worth strategies, research suggests otherwise. For example, Lovell, Hartmann, and Werschkul (2007) , in a study that examined skill requirements of jobs with more detail than was possible here, show that men's lowwage jobs require far less in the way of skill, education, and certifications than women's low-wage jobs, despite their generally higher pay. Deborah Figart and June Lapidus (1997) and Pamela Stone and Arielle Kuperberg (2005) find that comparable worth wage readjustments would raise wages for women and minorities at the bottom of the labor market. Such studies suggest that the skills required in many low-wage women's occupations are not currently being recognized and rewarded in the labor market. Indeed a comparable worth strategy would likely raise women's wages at all skill levels relative to men's wages (much as it has in the civil service systems where pay adjustments have occurred; Hartmann and Aaronson 1994) .
Other ways to raise pay in female-dominated jobs (and all jobs), especially at the low-skill level, include increasing minimum wages and enhancing support for unionization and policies that can improve job quality, such as paid sick days and paid family leave. Women hold the majority of jobs subject to the minimum wage, and labor unions have been shown to raise women's wages more than men's (Hartmann, Spalter-Roth, and Collins 1994) . And it is often women's jobs at the low end of the labor market that lack acces to paid sick days or paid family leave. These policies tend to strengthen and lengthen workers' attachment to the labor market and to their specific jobs, helping them accumulate seniority on the job, often leading to experience-related pay increases.
Integrating male and female-dominated jobs is also a needed, continuing strategy. All employers with 15 employees or more are subject to Title VII and should be hiring, promoting, and compensating workers without bias based on gender, race, ethnicity, religion, or national origin. The slow progress that has been made in integrating many jobs, especially those that require less than a college education, and in further closing the wage gap, shows just how far employers still need to come in changing their employment practices to achieve equal opportunity for women workers (and for male workers in female-dominated jobs).
In addition, since Table 1 shows wide disparities in hourly pay between women and men who are in occupations that share the same skill ranking, it appears that stronger enforcement of plain vanilla equal pay laws that require equal pay for men and women doing substantially equal work is still needed. Lack of equal pay with men at the same general skill level and with the same gender composition of occupation costs women from $3,555 to $17,450 per year for full-time work, according to the data presented here.
The data in Table 1 also show considerable wage premia for higher-skilled jobs compared with lowerskilled ones. All workers benefit from moving up the educational ladder to the next higher level of skill. This path is not open to or desired by all workers, and other efforts, such as building career pathways at work via on-the-job training or specific job-related courses or certificates can help low skill workers achieve higher-skilled positions. Such strategies as these, coupled with higher minimum wages and more collective bargaining, as well as stronger equal pay enforcement efforts, may do as much to improve earnings as a focus on greater occupational integration would. As Charles and Grusky (2004) note, while occupational gender segregation has persisted, this does not mean that all men's jobs (and certainly not the jobs of men of color) are always better than women's. Many jobs done by both men and women would benefit from improvements in job quality, including in terms of pay, career progression, family and medical leave benefits, retirement benefits, and so on.
While the slowdown and stagnation in occupational integration are clear, the reasons for this stagnation are less obvious. Cotter, Hermsen and Vanneman (2011) pointed to the mid-and late-1990s as a time period when a whole group of indicators of gender equality began to stagnate, including women's labor force participation and men's contribution to household labor. They tracked a similar slowdown in change in social attitudes towards women and work and towards women's and men's roles in the home and in politics. They drew on Charles and Grusky's concept of "gender egalitarialism" to point to the coexistence of traditional social beliefs about male and female roles, for example in relation to caregiving and nurturing, and more egalitarian or feminist beliefs that women are equal to men in their right and capacity to work, earn a living, or exert political power. England (2010 England ( , 2011 ) draws on Charles and Grusky's analysis of gender essentialism to examine the potential impact of traditional gender attitudes, which might act as "gender blinders" on women's and men's career choices, on intergenerational change in occupations, and on the faster rate of integration of occupations that require higher education than others. She speculates that, while there is a belief that young women should advance beyond their parents, in the context of traditional gender perceptions (gender essentialism), women will take their mothers' (rather than their fathers') career as the yardstick against which to measure their progress. For women who are the first in their families to pursue college education, this would mean following traditional careers for women such as teaching or (now) accounting. For women whose mothers are already teachers, for example, the route to advancement and higher earnings would more likely require a less traditional career for women, such as lawyer or doctor. In other words, England expects that women are likely to follow a traditional career path as long as this path allows upward progress; they will only move into nontraditional career paths if advancement along the traditional path is not possible. While England is less concerned with explaining the stagnation in trends towards occupational integration, the expansion of jobs in healthcare, education, and business services provides scope for advancement along more traditional gender lines for daughters of mothers without a college education, potentially explaining the lack of futher progress in reducing sex segregation.
This analysis has been strongly criticized by Bergmann (2011) for being overly focused on white collar careers and higher levels of education and for ignoring the continued high levels of discrimination in predominantly male technical and manual occupations. Women in construction trades-and it should be remembered that while they are proportionately few, in absolute numbers almost as many women work in construction occupations as in the occupation of 'physicians and surgeons'-report high levels of discrimination. In a recent study of tradeswomen, well over a third reported that they rarely or never were treated equally to men in hiring decisions, and close to a third, that they frequently or always experienced sexual harassment (Hegewisch and O'Farrell forthcoming) . Yet, whether more subtle gender essentialist notions or outright discrimination, both theories add to an understanding of why the integration of occupations has been slower in medium and lower skilled occupations.
Our analysis of the smaller wage penalty for women working in medium and low-skilled femaledominated occupations compared with higher-skilled predominantly female occupations provides an added dimension to understanding women's career decisions. Given the difficulties that may be associated with entering a nontraditional career, whether as a result of gendered beliefs of what is appropriate for women, hostile work cultures, or outright discrimination, the financial incentives for women to pursue nontraditional medium-or lower-skilled careers are much smaller than the financial incentives to pursue nontraditional four-year college degrees such as engineering or computer programming or to pursue postgraduate training in law or medicine. Of course, pursuing a four-year degree and then postgraduate education can be expensive and also incurs opportunity costs because women could be earning more if not in school. Either way, pursuing expensvie higher education or breaking down the barriers to enter traditionally male blue collar skilled jobs, like the skilled construction trades, as well as civil service jobs like police officer and firefighter, presents barriers for women to overcome. It would appear that the professional barriers are the easier ones to overcome.
Yet, sophisticated explanations focused on economic incentives or on tradtional gender beliefs as the culprit in holding back gender integration perhaps underemphasize the lack of information about career paths available to young women when they enter such paths. Ma (2009) examines the role of socioeconomic status and race and ethnicity in the choice of students' college majors; 11 she finds that women and men of lower socio-economic status and from minority households are very concerned with the economic payoff of college careers, more so than young women of higher socio-economic status (and in stark contrast to similar young men), for whom it seems more acceptable to seek traditionally female lowpaying fields (such as art history or social work). Ma's research suggests that for young women from less well off families the choice of traditional female career paths may be more directly related to lack of information about the relative economic value of different careers. 12 Such lack of information is particularly costly. College degrees do not come more cheaply in female-dominated fields, and the gender wage gap together with the penalty for working in a female-dominated occupation leave women graduating in these fields with many fewer resources and lower future earnings potential than women who choose nontraditional fields. Therefore, improved information about the differences in prospective earnings in different fields at differenet educational levels would be especially useful to women. It is important to keep in mind, however, that if some higher-paying fields put up more resistance to women entering these fields, as seems likely, than information alone will not enable women to enter and thrive in these fields. Also when the earnings of women with higher education are compared to the earnings of those without postsecondary learning, higher education generally pays just as large a premium for women as it does for men.
The slowdown in occupational integration may also reflect a change in the emphasis on gender equality in education and workforce development policies. Support for active career counseling towards nontraditional careers, particularly in career and technical educations, declined dramatically after the 1990s. During the 1980s and 1990s, until the reauthorization of the Carl D. Perkins Act in 1998, states were mandated to set aside at least 3 percent of federal funds for career and technical education (CTE) for the promotion of sex equity and to employ a full-time sex equity coordinator. From 1998 onwards there no longer were dedicated funding streams to support the coordinators or the programs. While the Perkins Act continues to include participation in nontraditional career and technical education among its performance measures, the change from funded mandates to unfunded voluntary efforts resulted in a dramatic decline in the number and size of programs designed to improve access to nontraditional careers. As we argue elsewhere (Hegewisch and O'Farrell forthcoming) the close correlation between the weakening of the federal mandate and the halt in desegregation of employment is striking. Public financial support for women's entry into career and technical occupations has clearly declined at the federal level.
At this point in the development of knowledge about sex segregation, it seems impossible to say whether the stagnation in occupational integration is due to discrimination, such as a failure of teachers, counselors, and employers to encourage females to pursue male-dominated fields as much as they encourage males to do so or hostile work environments or unequal pay and promotion opportunities that drive women away from traditionally male occupations, or simply to lack of information, or to actual gendered preferences, or to a combination of all these factors.
In conclusion, the correlation between occupational segregation and the gender wage gap suggests that just as fifty years ago, both improving career advice about nontraditional fields and tackling discrimination in nontraditional fields remain important building blocks for women's economic equality. Equally important are finding ways to raise pay in jobs traditionally held by women and improving the quality of those jobs, through such policies as increasing the minimum wage, providing paid sick days and paid family leave, assuring collective bargaining, enforcing equal pay laws (these address similar as well as identical jobs), and pursuing further comparable worth remedies that recognize that women's jobs are frequently underpaid simply because women do them.
